181/2 years she was told her heart was enlarged, and she received digitalis for 2 months. At age 20 she noticed decreased effort tolerance. In January 1949, at age 21 years, she was hospitalized for dyspnea and hemoptysis. Two sputum cultures were positive for tubercle bacilli, but the diagnosis of tuberculosis was not further substantiated. In March 1949 she noticed ankle swelling.
There was no history of scarlet fever, acute rheumatic fever, chorea, or tonsillitis. Vertigo and cyanosis had not been present in her childhood years, and she had tolerated an appendectomy at age 15 without difficulty.
Abnormal findings were limited to the heart, which was enlarged both to the left and to the right. Ectopic ventricular beats were heard but there were no murmurs.
Electrocardiograms showed left axis deviation and an accelerated atrioventricular conduction pattern suggestive of Wolff-Parkinson-White syndrome. A diagnosis of idiopathic cardiac hypertrophy was made at cardiac fluoroscopy. A complete blood count, erythrocytic sedimentation velocity, and basal metabolism rate were all normal.
The patient gained weight (from 114 to 134 pounds) despite digitalization. On one visit to the clinic jaundice with hepatomegaly was noted. On July 1, 1949, she had an episode of syncope.
On August 19, 1949 , she was admitted to the University of Minnesota Hospitals with severe congestive heart failure. She also gave a history of occasional hemoptysis and had noted swelling of the right arm. Physical findings included a pulse of 110, blood pressure of 90/70, and temperature of 98.6 F. At this time a gallop rhythm was noted at the apex but again no murmurs were audible. Physical findings in the right upper extremity were suggestive of thrombophlebitis of the axillary vein.
On August 20, 1949 , the patient had a grand mal seizure following an intravenous injection of aminophylline. The patient's congestive heart failure failed to respond, she became semicomatose, and died on September 8, 1949 .
At 15 , and all five nieces and nephews, age 21/2 to 9 years, were examined. In no case was there any history suggestive of heart disease. Physical examination, electrocardiogram, and x-ray studies of the heart failed to show any abnormalities except that the father was slightly hypertensive. One brother, age 20, was not available for these studies, but he was known to be healthy and there was no history of heart disease.
Comment
The final, and most complete, classification of disease entities characterized by cardiomegaly must fall to the pathologist. Hearts of previously autopsied cases have been markedly enlarged, weighing up to 1,134 Gm., with an average of 658 Gm.8 The 920-Gm. heart of our case 2 certainly would fit in the classification of cardiomegaly, and the smaller 400-Gm. heart, though only moderately enlarged by weight, appeared markedly enlarged owing to dilatation of the chambers. This rather marked difference in weight is unexplained but suggests that a long-term process is involved with heart size possibly dependent on the ability of the patient to withstand the progressive cardiac deterioration. This view is somewhat borne out by examination of the literature, in that cases with the longest history of symptoms also had the largest hearts. This is also true in the present cases with cardiomegaly noted in our second case 5 years prior to demise. Increased weight is not a true indication of heart size, however, and the importance of marked dilatation of the heart has been stressed by many observers.
Fibrosis varied from dense hyaline scar, predominantly left-sided, to loose, more recently developed fibrosis in other areas. The smaller heart was also the least fibrotic and showed much looser fibrosis in the present cases. By Evans' criteria, fibrosis must be present in cases designated as familial cardio-
megaly.4 However, cases discussed in 194211
Circulation, Volume XXIV, September 1961 showed no fibrosis, yet were considered as the first recorded examples of this familial entity. Garrett suggested that the disease should be categorized by the presence or absence of fibrosis. He noted that both fibrotic and nonfibrotic cases have not been observed in the same family.12 Such a superficial distinction has little merit in the face of the similarity of these cases in all other respects. This variable appears to be a manifestation of only one factor, possibly a time factor.
Vacuoles were prominent within muscle fibers in both cases presented. These were noted in islands of retained muscle fibers surrounded by fibrosis and also in the atria and right ventricle where fibrosis was not so marked. Vacuolization has been described both with and without associated fibrosis, 6' 13 and is thought to represent degenerative, possibly ischemic, change in muscle fibers. The contents of these vacuoles do not stain with periodic acid-Schiff, Best 's carmine, or fat stains.
Although endocardial disease is not a significant component of this complex, mural thrombosis was present in both of our cases. A high incidence of mural thrombosis and secondary embolization is not noted in previous cases. Flynn and Mann14 postulated, however, that the dilated ventricle in a failing heart results in decreased emptying and a subsequent decreased oxygen content of blood to nourish endocardial and subendocardial tissues. The damage may result in mural thrombosis and possible Thebesian vein thrombosis.
Etiologic considerations may be divided into four main groups: infectious, allergic, mechanical and chemical, and congenital. The possibility of a myocarditis as the underlying cause of progressive myocardial disease was entertained frequently in discussions of earlier isolated cases of cardiomegaly.15' 16 With the familial aspects of the syndrome apparent, an infectious etiology has become less attractive, though Sommers17 presented three cases in a family in all of which enlarged hearts showed active inflammation. Two families described by Paulley et al.5 showed a high mci-dence of positive serologic tests for toxoplasmosis as well as high familial incidence of cardiomegaly and cardiac symptomatology. The organism was never isolated, however, by examination of autopsy specimens or by inoculation studies. Doubt has also been expressed12, 13 that these serologic tests signify toxoplasma infection and over the postulated existence of a special strain involving only myocardium that Paulley has suggested. Multiple microscopic sections from both hearts in the present cases also failed to reveal any toxoplasma pseudoeysts. The presence of active tuberculosis in our case 1; in one of Evans' original cases,4 and in a recent case described by Beasley8 is of some interest. That these were all recent acute infections is apparent from the descriptions, and most likely are related to the cardiac abnormality only by hastening the patient's inevitable demise. Infection in other recorded cases could hardly be suspected as an etiology without fever, predisposing illness, or microscopic evidence of an inflammatory reaction.
Allergic diseases such as rheumatic fever and the collagen diseases have been considered. The lack of valvular, vascular, or epicardial changes speaks strongly against such a relationship. The general lack of findings in other organs, the absence of fever, joint symptoms, skin lesions, and a predisposing hypersensitivity reaction in association with the cardiopathy are also of importance. Of the collagen diseases, systemic scleroderma has more in common with familial cardiomegaly than any other. Diffuse fibrosis of heart muscle with a lack of inflammatory reaction is noted in both. Both may be associated with clinical heart failure, conduction abnormalities, and radiographic cardiac enlargement. Here the similarity ends, however. Scleroderma heart disease is most common as a part of systemic scleroderma and occurs mainly in the fourth and fifth decades. No specific familial tendency has been noted. Of interest is the possible relationship of infantile hypertrophy of the heart to adult myocardial disease. The infantile variety also shows a marked familial tendency but no famCirculation, Volume XXIV, September 1961 ily has been described showing an adultinfant disease pattern. That the infantile hypertrophic disease is basically myocardial is suggested by the work of Black-Schaffer and Turner. 22 They postulated an abnormal cell division of myocardium, which may result in the loss of efficiency of the myocardium due to shortened fibers. Secondary dilatation and hypertrophy would result, with formation of endocardial fibrosis in some cases. Although a basic shortcoming of adult cardiomegaly as a congenital abnormality is the long latent period, one could still postulate a basic myocardial defect originating in development. Such a concept would necessitate the reaching of "critical size" as described by Linzbach23 after which marked myocardial change takes place. Whether this change involves an anoxic phenomenon due to progressive hypertrophy and decreased vessel-fiber ratio or is due to a basic myocardial fiber abnormality, possibly enzymatic, with dilatation and degeneration is not known. With present increased interest in histochemical technics, enzymatic studies in subsequent cases may be of real value in clarifying a very cloudy disease complex. In order to accomplish such studies, however, this disease entity must be recognized at the autopsy 
